Abstract -Experiments are described during which both the Ir(llO)lx2 and the Ir(1OO)lxS reconstructed surfaces could be imaged in the FIM. Furthermore evidence for a possible 1x2 reconstruction o f the Ir(113) surface was found.
Introduction
It is well khown that on many semiconductor and some metal surfaces the topmost layer o f atoms can rearrange to form structures different from those of the underlying bulk net planes. These reconstructed surfaces have been studied mainly by diffraction and scattering techniques. Except for two studies /1, 2/ FIM has contributed rather little to this subject up to now. With its unique capability o f imaging single surface atoms, however, it should be able to reveal valuable atomic details o f the reconstruction process inaccessible to other techniques. In the following a short account o f experiments will be given during which both the reconstructed Ir(llO)lx2 and the Ir(100)1x5 surfaces as well as their emergence from the respective 1x1 structures were observed in the FIM. The experiments are described in more detail elsewhere / 3 / .
Experimental
The experiments were performed in a stainless steel FIM providing a base pressure o f lo-'' mbar and a minimum tip temperature o f 2 0 K.
Immediately before the experiments the Ir-tips were cleaned by heating to 1500 K for several minutes. Subsequent Ne-sputtering produced sharp tips of a radius r 2 7 0 1. For a precise determination of faint spot locations the intensities of the FIM patterns were recorded by means of a sensitive video measuring system / 4 / .
Noise in the measured profiles was reduced by signal averaging.
The Ir(llO)lx2 Surface (el. field switched off); (f) Ir-tip after heating and slight field evaporation: 1x2 missing row structures on the (110) and (113) terraces; structure determination /5/. Two earlier FIM studies addressing Ir (110) surface reconstruction report a missing row structure obtained either by low temperature /6/ or high temperature /7/ field evaporation.
Determining the atom positions from FIM intensity profiles shows a 1x1 structure for the low temperature field evaporated Ir(ll0) surface /3/. We found that reconstruction can be induced on it by mere thermal activation without the influence o f an electric field similar to the case of platinc~t /2/. An Ir(ll0) terrace o f 25 a in diameter reconstructs at T > 750 K as shown in fig. la-e. The 1x1 + 1x2 transition starts with the disappearance of one outer row (lb). Subsequently the inner row o f the remaining cluster i s broken up (lc) and emptied by diffusion o f single atoms or -eventually -small clusters o f ato:as as proposed by Gao and Tsong / 8 / . The final structure agrees with the missing row model. Fig. I f shows the surface of an Ir-tip after heat treatment and slight field evaporation. In addition to the apparent reconstruction of the (110) surface a partially developed 1x2 missing row structure is also encountered on the (113) terrace. A reconstruction of the Ir(113) surface should not be surprising as its structure is very similar to that o f the (110) plane.
The Ir(100)1x5 Surface
Heating the field evaporated Ir(l00) surface to temperatures above 1300 K for some seconds in the absence o f the imaging field results in the appearance of ordered atomic rows oriented along the direction o f nearest neighbour distance within the plane ( fig. 2 ). Measuring intensity profiles along an across the rows allows to determine their relative distance in the FIM pattern ( fig. 3) . In this way a ratio of mean row to nearest neighbour distance within the rows o f r / a = 1.6 t 0.1 is obtained suggesting a structure o f the first layer incommensurable to that of the substrate.
Recently LEED structure analyses confirmed the corrugated quasihexagonal structure model developed earlier for the reconstructed Ir(100) 1x5 surface ( / 9 / and references therein). It is obvious from fig. 4 that its topmost layer contains close packed atom rows of different elevation. The protruding rows -indicated by shading -have a distance of 1.67 a. The superstructure observed in the FIM on Ir(100) is in good agreement with the structure model for the Ir(100)1x5 reconstruction i f one assumes the elevated rows to be imaged only. Under certain circumstances atoms o f the lower 1ying.rows can be observed in the FIM pattern near the edges o f the superstructure possibly due to a lattice deformation in the top layer ( fig. 5b ).
As the superstructure rests on a substrate with fourfold symmetry two possible domain orientations rotated by 90" with respect to each other are possible. The LEED pattern of Ir (100) Heating the superstructures o f the Ir(ll0) and (100) surfaces on the FIM tip in oxygen causes their transformation into the 1x1 phases in accordance with the LEED experiment. Table 1 summarizes the FIM observations concerning the superstructures on Ir(ll0) and (100) in comparison to the results obtained by other techniques. The good agreement between the present FIM study and earlier results justifies the assumption that the superstructures on small terraces of the FIM tip are the same as those on macroscopic surfaces. More FIM experiments are reqiured to study atomic details of the reconstruction process and its driving forces.
Conclusion

